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To explain the mechanism of cell division, many investigations have been 
done mainly concerning the behavior and the function of the superficial protoplasm 
of the cell, spindle body, cytaster and centrosome. As to the behavior of 
mitochondria, Makino and others stated that the mitochondria play a significant 
part in formation of the furrow. 
The writer observed the relation between the behavior of mitochondria and the 
formation of the furrow using X-ray irradiation on the living spermatocytes of the 
grasshopper, Chrysochraon japonicus. Observation was made in Ringer-Lock-
Barta's solution or in the body fluid with the hanging drop method. When the 
first spermatocytes in metaphase were irradiated with doses of 198 r of X-ray, the 
chromosomes coagulated at the equatorial region of the cell. The mitochondrial 
strands stretched toward the equator. Consequently, the cell elongated its length 
laterally as if the cell wall had been pushed out by the stretching of mitochondrial 
strands. The frlriow appeared across the middle of the mitochondrial strands, 
forming a mass of cytoplasm without chromosomes. With the doses of 265 r or 
more, many abnormal cell divisions were observed. The chromosomes coagulated 
on one side of the cell, and the mitochondrial strands stretched toward the other 
side. The furrow then appeared across the middle of the mitochondrial strands as 
in the mentioned case, notwithstanding the position of the chromosomes. 
The abnormal divisions of this kind were observed in the cell irradiated at the 
metaphase or later, by stretching of mitochondrial strands laterally at the equator 
in the metaphase, or by the displacing of the chromosomes to one pole in the 
anaphase. 
From the results, it is clear that the furrow is formed in relation to the posi-
tion of the mitochondrial strands. It is not clear, whether the mitochondrial 
strands have a direct connection with the formation of the furrow or cause the 
changes in the cytoplasm at the furrow region. 
1) Contributions from the Marine Biological Station of Asamushi, Aomori Ken, No. 
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